Abstract: Novel 2-alkylcarbamato-l,2.3,4-tetrahydro-l,3,2-benzodiazaphosphorine 2-oxides (5a-h) have been synthesized from reaction of equimolar quantities of 2-aminobenzylamine 2 with various dichlorophosphinyl carbamates 4 in dry toluene in the presence of triethylamine at 40-45°C. The title compounds (5a-h) at reflux temperature gave only 2-amino-1,2,3,4 -tetrahydro-l,3,2-benzodiazaphosphorine 2-oxide 6. The structures are characterized by IR. 'H,' 3 C, 3 'P NMR and mass spectral studies.
Introduction
Certain carbamate derivatives are highly anti cholinergic and poison insects and other animals. They exhibit direct effect on acetylcholine receptors because of their pronounced structural resemblance to acetylcholine (1) . The benzoannulated and related analogs (2) of cyclophosphamide (3) possess antitumour activity. In view of the various possible applications of substituted carbamate heterocycles, the title compounds 5a-h were synthesized and characterized by elemental, IR, NMR, and mass spectral analyses.
Results and Discussion
The synthetic route (Scheme 1) involves addition of isocyanatophosphonic dichloride (2) (4) with various alcohols/thiols at -10°C under inert, anhydrous conditions in dry toluene to afford the corresponding dichlorophosphinyl Vol. 6, No. 5, 2000 Synthesis and characterization of 2-alkylcarbamato-l,2,3,4-tetrahydro-1,3,2-benzodiazaphosphorine 2-oxides carbamates (4a-h). Cyclocondensation of ia-fj in situ with 2-aminobenzylamine (2) in the presence of triethylamine at 40-45°C yielded the title compounds 5a-h. In the present study, thin layer chromatography was employed to follow the reaction. Workup consisted of filtration of insoluble triethylamine hydrochloride followed by evaporation of the solvent. Recrystallization of the solid products from a suitable solvent afforded compounds 5. Interestingly, primary and secondary alcohols reacted readily with 3, but /-butyl alcohol failed under the same conditions.
Interestingly, all of the alkylcarbamato compounds (5a-h) on reflux in toluene suffered thermal degradation to only one product, 2-amino-1,2,3,4-tetrahydro-1,3,2-benzodiazaphos-phorine 2-oxide(6).
Toluene Reflux Ν Ho
5a-h
Reaction yields, elemental analysis, IR (5) and 3I P NMR data are given in Table 1 . Appropriate Ή l3 C NMR and mass spectral data for some members of 5 are presented in Tables 2,3 and 4 respectively. The proton NMR spectra (Table 2) .NH
Figure 1
The l3 C NMR chemical shifts of ga-f are given in Table 3 . The nitrogen -bearing carbon C (9) (7) of these compounds (5ä-h) appeared in the range 2.44-3.28 ppm (Table 1) .
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Mass spectral analyses were conducted on a few representative compounds (Table 4) and were confirmatory for the molecular ions for 5ij, 5e and 5f (8). Interestingly in 5b, 5e loss of n-butanol and cyclohexanol respectively was observed with the formation of2-isocyanato-l.2,3,4-tetrahvdro-l,3.2-benzodiazaphoshorine 2-oxide as the base peak at m/z 209. But in äf the base peak is observed at m/z 91 (100) due to tropylium cation.
f and (M-NHCOOR)" are observed uniformallv as common ions in 5b, 5e and 5f.
Experimental
The melting points were determined on a Mel-Temp apparatus and were uncorrected. Synthesis of 2-phenethylcarbamato-l,2,3,4-tetrahydro-l,3,2-benzodiazaphosphorine 2 -oxide 5f
A general procedure for members of 5 is illustrated with that for 5f. A solution of phenethyl alcohol (1.22 g, 0.01 mol) in dry toluene (20 mL) was added dropwise (20 minutes) to a cold (-10°C) solution of 3 (1.60 g, 0.01 mol) in dry toluene (20 mL). After the addition was complete, the mixture was allowed to warm slowly to room temperature, and stirring was continued for 2 hours. The new reaction mixture was then added dropwise to a cold (0°C) solution of 2 (1.22g, 0.01 mol) and triethylamine (2.02 g, 0.02 mol) in dry toluene (40 mL). When the addition was complete, the mixture was stirred for 2 hours and then warmed slowly to 40-45°C. After 4 hours of stirring at 40-45°C, triethylamine hydrochloride was filtered and the solvent was evaporated from the filtrate under reduced pressure. The residue obtained was washed with water followed by chilled 2-propanol and recrystailized from methanol, yielding 2.02 g (61%) of 5£ mp 202-203°C. Physical and spectral data of 5a-Ji are provided in Tables 1-4 .
Preparation of 2-amino-l,2,3,4-tetrahydro-l,3,2-benzodiazaphosphorine 2-oxide 6
A solution of 5f (0.82 g, 0.0025 mol) in 30 mL of dry toluene and few drops of dimethyl formamide was pyrolised vigorously for 1 hour. Cooled the solution immediately and filtered the separated solid product. It was washed with water and recrystailized from 2-propanoI-methanol 
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